(1) Japanese Patent Application Laid-Open No. 2001-238452: 
"CONVERTER CIRCUIT" 

The following is an extract relevant to the present application. 

The present invention relates to a circuit for converting AC power into DC power, and 
particularly to a converter circuit having a high power factor controlled such that a harmonic 
component contained in an input current is reduced by using a pulse width modulation 
technique. 

The present invention includes the following steps: (1) A control circuit 10 into which 
an output of a photocoupler 11 for detecting an input voltage polarity is input estimates a 
zero-cross timing or the like of a power supply voltage and detects an output voltage for each 
zero-crossing or voltage peak to execute voltage control calculation, so that voltage control 
calculation frequency is lowered; (2) Voltage control calculation frequency is lowered by 
detecting an output voltage in the timings delayed by 45 degrees and by 135 degrees from the 
zero-crossing to execute the voltage control calculation; (3) A fault of smoothing means is 
determined when a difference exceeds a constant value by detecting an output voltage in the 
timings delayed by 45 degrees and by 135 degrees from the zero-crossing; and (4) When 
switching operations of two arms are switched at the zero-crossing, the "off" operation is 
conducted with priority in the side which should be set off, and the remaining arm is set "on" 
with the timing of the next calculation timing. 
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